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CHAPTER 4
UNDERGROUND STORAGE TANK (UST)
I NVESTI GATI VE REQUI REMENTS
4-1. Ceneral. This chapter discusses data gathering and investigative

techniques to determ ne where the tank is |located and what has been in the
t ank.

4-2. Tank History/Information. Prior to a UST renoval, a history of the tank
characteristics should be assenbled by the designer. It should be as detail ed
as possible fromreadily avail able sources such as records, reports, and
interviews. Data gathering is inmportant because the nore information a

desi gner has prior to construction, the less surprises will be encountered
during removal. Itens of specific interest and associated tasks include:

a. Existing Drawi ngs. Review engineering draw ngs, preferably as-
builts, and interview the site personnel. Determine, if possible,
the tank and associated piping |location, the dimensions and capacity
of the tank, material of construction, depth, corrosion protection
systens, presence or absence of ballast pads and tie downs, age, and
date tank was |ast used. |In some instances, this information may be
on an installation's utility maps. |If existing drawi ngs cannot be
obtained, refer to later parts of this chapter for investigative
procedures to obtain tank information.

b. Inventory Control Records. Review inventory control records as a
source of information to deternmine the types of liquids stored in the
tank and whether the tank system has | eaked.

c. Interviews. Deternmine fromsite personnel the |ocation, magnitude,
and duration of any environnental releases associated with the UST.
Determ ne how the |iquids were placed into and renoved fromthe tank,
noni tori ng procedures followed, and the types of liquids stored in
the tank. Deternine if abandoned tanks were filled with sand, water
or concrete at the time of abandonment. A list of previous enployees
who may have worked in the area should be obtained fromthe
installation to facilitate this process.

d. Uilities. Locate all underground utilities including, but not
limted to, sanitary sewers, stormsewers, water |ines, gas |lines,

power |ines, telephone |ines, and all associated piping and
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appurtenances associated with the area i mediately surrounding the
t ank.

e. Site Characteristics. Determ ne depth, rate, and direction of
groundwat er and soil characteristics fromrecord searches if
possible. This information is not required for all renmovals, but it
is hel pful information for the designer. |If data is not available
and it is deternmined to be necessary for tank renmoval, refer to
Chapter 5 for investigative procedures.

4-3. Regulatory Issues. Federal, state, and |ocal agencies will need to be
contacted well in advance of tank renoval (a mninumof 30 days). Preferably,
t he Environnental Coordi nator should contact the applicable agencies. In nmany
cases the regul atory agency may want to have an individual onsite to observe
tank removal . Appendix B lists state agencies in charge of UST managenent.

In addition, state regulatory agencies can supply lists of licensed tank
renoval / di sposal firms and provide gui dance for waste disposal and ot her

useful information. Tanks storing hazardous waste are regul ated under 40 CFR
264/ 265 and are outside the scope of this docunent.

4-4. Tank lLocations.

a. As-Built Drawi ngs. One source of information for locating USTs is
the construction drawings used to install the tank. In sone
i nstances, this information may be on an installation's utility maps.
Once the drawi ngs have been obtained, they should be field-verified
by the designer, if possible, to determ ne whether the tank is in the
| ocation specified. You should recognize it may be difficult to
verify as-built draw ngs.

b. Visual Inspection. You may be able to | ocate tanks by visually
| ocating manhol es, variations in concrete or asphalt, vent pipes,
fill pipes, and ground depression or elevation. |n sonme instances
visual inspection by itself is not reliable. Insert a steel probe
into the ground to assist the visual inspection

c. CGeophysical Methods. In cases where docunmentation of tank | ocations
i s questionable or nonexistent, the application of surface
geophysi cal nethods has been a successful nmeans of delineating
approxi mate tank boundaries. These nethods can provide informtion
t hat woul d be otherw se unavail abl e wi thout costly, and often
danger ous, ground-intrusive activity. |In addition, the same types of
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geophysi cal data used to identify tank burials can often supply
useful information concerning |ocal hydrogeol ogic conditions, and in
some instances, the extent of any gross contam nation associated with
an UST system The success of any single geophysical technique at a
given site is dependent on site-specific conditions. Therefore, it
is generally recommended that you apply nore than one geophysica
technique to any single objective to acconmpdate situations where the
data froma particular nmethod are deenmed problematic. |In such a
situation, the questionable data can often be quite useful when they
are used as a supplenent to nore definitive data.

Carefully review all pertinent background information and conduct a
site visit before designing any geophysical survey to make prudent
sel ections of techniques and to optinize the efficiency of the
survey. Several nethods are discussed bel ow and presented in Table
4-1. For nore detailed information, the reader should consult EM
1110- 1- 1802 and ASTM PS78. Al so the reader may refer to EPA/ 625/ R-
92/ 007.

(1) Magnetoneter Surveys. One of the nobst comonly used techni ques
is magnetonetry. Ferronmagnetic objects, such as a steel tank
produce variations, or anonalies, in the earth's magnetic field.
These aberrations are localized and can be mapped at the surface
using one of a variety of nagnetonmeters. Magnetoneter surveys
are relatively easy to inplenent, but interpretation of nagnetic
data alone is not always straightforward. Ferronmagnetic objects
at the surface (e.g., buildings, fences, autonobiles) wll
produce anomalies that may alter or nmask anonualies caused by
ferromagnetic itens beneath the ground. |In addition, the
position of magnetic anomalies at the surface does not
necessarily mmic the position of their underground sources.

(2) Terrain Conductivity. Terrain conductivity is a function of the
type of subsurface material, its porosity, permeability, and the
fluids that fill the pore space. Accordingly, this
el ectromagnetic (EM technique is applicable to assessnent of
some natural hydrogeol ogic conditions as well as to mapping
cont am nant plunes, trench boundaries and, of course,
identifying buried tanks. Simlar to magnetic field surveys,
conductivity surveys are relatively fast and easy to perform
The conductivity data are al so susceptible to the same surficia
"interferences" (caused by cultural features) that can pl ague
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TABLE 4-1
GEOPHYSI CAL METHODS

Method Depth of Penetration Resolution Advantages Disadvantages
Magnetometer (MAG) Single 55-gallon drum, upto  |Good ability to locate  |Quick, one-man operation. Largﬁe masses of ferrous objects
6 meters. Massive piles55-  |targets. can have broad response
gallon drums, up to 20 meters. Can readily detect buried ferrous objects (buried preventing precise location of
drums or pipelines). individud targets.
Susceptible to interference from
surface metallic objects such as
fences.
Will not detect materials with
low magnetic susceptibility
§| .e., nonferrous objects such as
iber tanks).
Terrain Conductivity Depth controlled by system | Excellent lateral No electrodes required—can be used on surfaces Depth inversion ability very
coil spacing 0.5to 60 meters |resolution. Vertical where electrode plants would be impossible. limited.
typical. resolution of two layers.
Thin layersmay not be [Very fast and efficient. Relatively insengitive to
detected. changes in conductivity in
One or two man crew. highly resistive targets.
Can be conducted through fresh water. Highly conductive surface
materials limits depth of
Two-coail orientations and several intercoil penetration.
separations available to alow several depths of
investigation.
Ground Penetrating Radar (GPR)  |Oneto ten meters Greatest of all three Resolution can be on the order of afew centimeters. |Equipment is
typical-highly site- specific. |geophysical methods. cumbersome-usually requires
Limited by fluids and soils Provides a cross-section of subsurface. flat surface.
with high electrical
conductivity and by fine- Can detect buried drums—ferrous or nonferrous. Depth of penetration seriously
grained materials. limited bY conductive material
Can detect variationsin soil type or moisture. such as clay or water.

Can detect disturbed soil zones.
Can detect water table.

Decreasing transmitter
frequency to increase
penetration decreases
resolution.
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magnet onet er data. However, conductivity meters generally
provi de much better lateral resolution over a buried target.
Further, effective penetration depths and sensitivity (to netal)
can be adjusted according to the objectives of the survey.
Shal l ow terrain conductivity data can provide |ateral resolution
on the order of a few feet, which is usually sufficient for nost
tank renoval s.

(3) Gound Penetrating Radar (GPR). |If site conditions preclude the
use of magnetic and el ectromagnetic techni ques, ground
penetrating radar (GPR) is also a viable, though nore expensive,
means of identifying buried tanks. In fact, GPR can often
provide | ateral resolution on the order of a foot or |ess and
thus mninize costly excavation. The GPR techni que uses high
frequency radi o waves to acquire subsurface information. Froma
small transmitter antenna which is noved slowy across the
ground, energy is radiated downward bel ow t he surface, then
reflected back to a receiver antenna. Variations in the return
signal are continuously recorded in the instrunent's consol e,
providing a continuous "cross-section" of shall ow subsurface
conditions. An interface between materials having significantly
different electrical properties will be apparent on the radar
profile. Buried tanks and other discrete objects can be
identified providing they are of sufficient size to overcone the
i nverse rel ationship between resol ution and depth penetration
The depth of penetration with GPRis highly site-specific and is
limted by subsurface attenuation of the radar waves; this
attenuation is accelerated in materials that have higher
el ectrical conductivities. Generally, better penetration is
achieved in dry, sandy, or rocky areas while poor results are
obtained in noist, clayey, or conductive soils.

4-5. Site Reconnaissance. During efforts to |ocate the tank, the follow ng

items should al so be noted by the designer

a.

Cover. ldentify whether the tank is covered by grass, concrete,
asphalt, etc. |If possible, determ ne thickness of cover by review ng
as-built drawi ngs or inserting a steel rod through the soil. This
information will be used in preparation of excavation requirenents.

Buil ding Proximity. Note where the tank is |located with respect to
buildings. |If the tank is located too close to a building to renove
safely, the option to close the tank in place must be evaluated. A
tank should be far enough away from buildings to all ow the excavation
to be safely conpleted within the excavation criteria specified in
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Chapter 7. Note whether any subsurface structures, such as
basements, sewers, and other utilities are present where vapors can
col l ect.

c. Evidence of Leakage or Spillage. Visually inspect the area above and
surroundi ng the tank. Note whether there is any surface
contam nation indicated by dark soil or stressed vegetation.
Evi dence of | eakage can sonetimes be found in sanitary and storm
wat er manhol es near USTs, in basenment sunps, and in nearby surface
wat ers or groundwater seeps or springs.

d. Uilities. Verify the utility drawings or obtain verification from
the utility as to the exact |ocation of underground or overhead
utilities. Note any deviations fromthe drawi ngs. Evaluate any
effects of utility location on construction activities.

4-6. Tank Contents Sanpling. The determination of the chemnical conposition
of the tank contents and an estimte of the volume of these contents is
crucial in the decision-making process to be perforned by the USACE. This
task may be performed by USACE or a contractor. The objective of tank
sampling is to characterize tank contents and to separately identify those
tanks that contain only fuel oils, petroleum products, or related materials
fromthose that contain PCBs, contami nated oils, solvents, or other hazardous
waste constituents as defined in 40 CFR 260.10 and listed in 40 CFR 261
Appendi x VI11

| f hazardous substances are found during design or predesign activities,
ensure adequate lead-tine to plan appropriate construction activities. Also,
the USACE may recommend |imting subsequent chemical investigations at this
site to include only those analytes found in the UST. The results of these
anal yses can al so sinply be used to deternmi ne the proper nethod of disposal

i ncluding recycling for beneficial use. My USACE Districts utilize
Indefinite Delivery/lndefinite Quantity (ID1Q UST Renoval Contracts, which
i nclude the sanpling as a part of the renmpval process. These contracts make
assunptions based on information provided by the USACE District in a scope of
work and a site visit conducted jointly by the contractor and the USACE
Refer to paragraph 4-2 regarding site investigative activities.

a. Typical properties exhibited by petrol eum products are discussed
bel ow. Petrol eum products can be divided into the foll ow ng genera
groups:

-  @Gasolines.

- Mddle distillates.
- Heavier fuel oils and lubricating oils.
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(1) Gasolines are blends of petroleumderived chenicals plus
additives that inprove fuel performance and engi ne | ongevity.
Gasol ines range in density from0.72 to 0.78 g/cnf and are |ess
vi scous than water. GCasoline is inmscible in water; however
there are many conponents of gasoline that readily dissolve upon
contact with water.

(2) The middle distillate group includes diesel fuel, kerosene, jet
fuel, and lighter fuel oils. These fuels may contain as many as
500 i ndi vi dual conpounds; however, these conpounds tend to be
nore dense, less volatile, |less nobile, and | ess water soluble
t han gasoline material s.

(3) Heavier fuel oils are sinilar in conmposition and characteristics
to the mddle distillates. These types of fuels are relatively
vi scous and insoluble in groundwater and are relatively i mobile
in the subsurface. See Table 4-2 for properties of six comon
petrol eum products.

Hi gh Concentration Hazard. Until the identity of UST contents is
known, all UST contents should be classified and treated as high-
concentrati on waste for purposes of sanple handling.

Overview. As a general guideline, the volume of liquid and sl udge
content in the UST should be estinated before any sanpling is done.
The USACE Contracting Officer's Representative (COR) can make a
deci si on regardi ng sanpling once these quantities are known. The
USACE may have the option (depending on state and | ocal regul ations)
not to sanple a layer and treat the entire layer as hazardous waste.
If this option is not exercised, the follow ng sanpling plan should
be enpl oyed.

(1) Only one liquid | ayer present: Collect subsanples at two
dept hs: near the surface (20 percent depth) and near the bottom
(80 percent depth). These two subsanpl es should be conposited
to forma single sanple for anal ysis.

(2) Two liquid | ayers present: Sanple each liquid |ayer and treat
as a separate sanple.

(3) Empty tanks: Do not sanple tanks found to be free of any liquid
phase. |If there is reason to believe that an enpty tank may
have hel d chenicals other than petroleum oils, and |ubricants
(POLs), consult the Center of Expertise (HTRW CX)for guidance.
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TABLE 4-2
PHYSI COCHEM CAL PROPERTI ES OF SI X COMMON HYDROCARBON M XTURES
Liquid Liquid Wat er. Vapor Vapor Flashgoint
Density Vi scosity solubility Pressure Density (°O
Pr oduct (g/ cn?) (cPoi se) (mg/ L) ( mMm Hg) (g/ n¥)
Aut onpti ve Gasoline 60.736 60.456 5158) &469) 1, 950 <2
.72-0.76 . 36-0. 49 31-185 63-675
[ 15. 6] [ 15. 6] [ 13- 25] [ 38]
No. 2 Fuel Ol 60.916 1. 56) 3.2 &14.3% 109 >38
.81-0.92 .15-1.97 .12-26.4
[ 15] [ 21] [ 21]
No. 6 Fuel Ol 60.96) 5254) ~5 &14.3% 105 >38
.93-1. 06 4.5-493.5 .12-26.4
[ 15] [ 38] [ 21]
Jet Fuel (JP-4) 0. 75 0.829 [21] <300 91 400 -23
Jet Fuel (JP-8) 0. 80 1.98 Negligible |50 N A 46
M neral Base 0. 84-0.96 275 [ 38] Negligible [NA N A >38
Crankcase O | [15]

N A
Not e:
Not e:

Not e:
Not e:
Sour ce:

Not Avail abl e
Al

val ues are approxi nmate.

Val ues for

tenmperature in °C .
Val ues in parentheses are typical of the paraneter.

Density of fuel

vapors 1Is greater

than air

ackets [ ]

so vapors wl |l

Conpi |l ed from various published and unpublished sources.

i ndi cate

tend to coll ect

Tank contents naé be m xtures with varying characteristics.
20°C unl ess ot herw se indi cated. r

a different

in |ow places.
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d. Strategy for the Analysis of UST Contents. There are only a few
categories of liquids likely to be present in underground
storage tanks at nost sites: (1) fuel oil/diesel (2) gasoline
(3) jet fuel (4) kerosene (5) heating oil (6) oily water (7)
chlorinated solvents (8) waste oil (9) herbicides and/or
pestici de/ PCBs, (10) paint and plating waste/byproducts, and
(11) used oil. Sanpling strategy will vary dependi ng upon the
type of material stored and whether the material is intended for
recycle or disposal. Comrercial chem cals and fuel products
recovered froman UST used for product storage that are stil
suitable for use can still be used for their intended purpose.
They do not have to be disposed of as hazardous waste. For
these types of materials, analysis will be confirmatory in
nature to determ ne the product identity and purity. However
fuel water m xtures that must be processed in order to be
usable, materials that can not be used for their intended
purpose, waste oils, used oils, and spent materials will require
anal ysis to characterize themfor recycle or disposal

(1) The anal yses outlined here are intended to obtain enough
information to adequately identify the tank contents for proper
recycl e/ di sposal in accordance with applicable federal and state
regul ati ons. The anal yses shoul d hel p deterni ne whet her the
fluid in an UST is a useable product, is expected to becone a
hazar dous waste when renoved for disposal, or is just oily water
that may be di scharged to a nearby publicly owned treatnment
wor ks (POTW or an oil-water separator

(2) For used oily wastes, the sanpling strategy begins with
consi deration of EPA's Standards for the Management of Used O,
40 CFR 279. To ensure oily waste is not subject to hazardous

wast e regul ation, sanple for total halogens. |If the result is
| ess than 1,000 ng/L hal ogens, then additonal testing would be
l[imted to paraneters listed in Table 4-3. |If nore than 1, 000

ng/ L total hal ogens are detected, the oily waste is presuned to
be hazardous waste unl ess denonstrated otherwi se. To pursue a
non- hazar dous waste denonstration, Methods 8021 or 8260 may be
utilized to determ ne whether signficant anpbunts of hal ogenated
hazardous constituents from Appendi x VIIl of 40 CFR 261 are
present.

The basis for this testing is found in used oil standards in 40 CFR 279.
According to these standards, if oily waste contains greater than 1,000 ng/L
total halogens, it is presuned that |isted hazardous waste was m xed into the
oil. The resultant mxture is then regul ated as hazardous waste unless it can
be denonstrated that the source of the hal ogens was not hazardous waste. Once
t he hazardous waste presunption is rebutted, use Table 4-3 to determ ne
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whet her the oil is on-specification or off-specification. As can be seen from
Table 4-3, used oil can contain up to 4,000 ng/L total hal ogens and still be

consi dered on-specifiction used oil provided the hazardous waste presunption
has successfully been rebutted.

TABLE 4-3
USED OIL SPECIFICATION
Consti tuent/ Property Final Rule Al owable Leve

Arsenic 5 ppm maxi num
Cadmni um 2 ppm maxi num
Chr om um 10 ppm maxi mum
Lead 100 ppm nmaxi mum

Total Organic Hal ogens 1, 000 ppm rebuttable
4,000 ppm maxi mum

Fl ashpoi nt 100 degree F m ni mum

On-specification used oil can be burned in any type of burner. Of-
specification used oil, on the other hand, is restricted to being burned in
devices listed in 40 CFR 279.61. This linmts burning to industrial boilers;

i ndustrial furnaces; utility boilers used to produce electric power, steam
heated or cooled air, or other gases or fluids for sale; on-site space heaters
nmeeting the criteria of 40 CFR 279.23; and hazardous waste incinerators.

The used oil specification in Table 4-3, however, only applies to used oil.

It does not apply to fuel products. For fuel products the sanmpling strategy
will be based primarily on the requirenments of the fuel purchaser/user.
Additionally, testing may be required to determ ne the Departnment of
Transportation (DOT) Proper shipping name for the fuel if sufficient know edge
of the material is not available. GCenerally, testing for flashpoints and
boiling points of petroleum products will be sufficient to determ ne

appl i cabl e DOT shi pping requirenents.

For materials that are not petroleumfuels or used oils such as waste waters,
pai nt wastes, pesticides, PCBs, etc., the sanpling strategy will be to analyze
the material to determ ne whether there are viable recycling and/or energy
recovery options and to determ ne whether the material is subject to

regul ati on under the Resource Conservation and Recovery Act (RCRA) or the

Toxi ¢ Substances Control Act (TSCA).
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e. Required Anal yses.

(1) Analysis for used oil: Analyze each UST organic liquid sanmple
collected for total arsenic, total cadmium total chrom um
total lead, total organic hal ogens, and flashpoint. Currently,
no EPA nethod correctly analyzes organolead in a liquid organic
matri x. The organic layer is not usually analyzed for tota
recover abl e petrol eum hydrocarbons (TRPH) since it is usually
100 percent hydrocarbon (unless required by applicable
regul ations). Analysis to deternmine fuel type is nore
appropri ate.

(2) Analysis for petroleum products: Characterization tests may be
provided by the receiving facility in accordance with state and
| ocal regulations. Sonme facilities performthe work at the
receiving facility. Ohers require characterization tests prior
to shipment. The ignitability test requires only 2 nL of
sampl e. Ship sanples as high concentration wastes. Adhere to
t he USACE Sanpl e Handling Protocol in EM 200-1-3, Appendix F
explicitly.

(3) Analysis for non-petrol eum wastes such as waste waters, PCBs,

(4)

etc.: (NOTE: the scope of this EM does not include hazardous
wast e tanks; however, hazardous wastes nmay be encountered
incidental to other activities such as when water intrudes into
a gasoline product tank. Therefore, this section is intended to
address these types of wastes.) Aqueous | ayers in the tank may
be sanpl ed for TRPH, RCRA characteristics including pH
flashpoint, and TCLP constituents reasonably expected to be
present such as lead (or RCRA netals); PCBs; and volatile
organi ¢ conpound anal ytes. VOC anal ysis requirements are
specified in 40 CFR 265.1084. |f both organic and aqueous phases
are present, the USACE may el ect to anal yze each phase for
certain paraneters selected fromthe conplete list to ninimze
redundancy. The | aboratory used for these anal yses should be
validated to ensure that it is capable of perform ng these

anal yses correctly.

Anal ysis for conpliance with DOT requirements: Unless the
material is a known product, analysis will typically include pH
fl ashpoi nt, and boiling point.



EM 1110-1
30 SEP 98

f.

- 4006

Tank Accessibility.

(1) Underground storage tanks may not always be easily accessible
for testing during preconstruction activities. Tanks and their
filler caps may have been paved over or nmay be under debris.

The contractor for sanple collection nust consult with the
Contracting Officer’s Representative (COR) before renoving soi

or debris to gain access to an UST. |n cases where UST
accessibility is not possible, tank sanpling may be deferred
until the construction phase. The construction contractor wll
facilitate access to the tank by renoving debris and dirt so
that a sanpling subcontractor nmay coll ect sanples during the
construction phase. You should recognize that if tank sanpling
is deferred until construction due to limted accessibility, the
lack of information can lead to costly problems if surprises are
encountered. These problenms may include contractor downti e,
contract nodifications, and unexpected increases in

di sposal /treatment costs. The tank should not be noved unti

the tank contents can be characterized.

(2) Situations will arise in which UST access is not possible even
though the fill pipe is accessible. This may be the result of
corrosion. In this event, the field sanpling supervisor should

contact the project nanager for gui dance.

UST Contents Sanpling Instructions. These instructions provide a
reasonabl e met hod for sanmpling USTs and may be nodified or repl aced
wi th equival ent instructions to allow for site-specific constraints.
Sanpl i ng devices nust be explosion proof. Acceptable sanpling
devices include: peristaltic punps, bladder punps, weighted bottl es,
Kemrerer sanmplers, bailers, or COLIWASAs (for snall tanks). See EM
200-1- 3 for guidance on sanmpling nethods or refer to EPA/ 540/ P-91/005
Conpendi um of ERT Surface Water and Sedi ment Sanpling Procedures,

EPA/ 540/ P- 91/ 008 Conpendi um of ERT WAste Sanpling Procedures, and
EPA/ 600/ 2- 80/ 018 Sanpl ers and Sampling Procedures for Hazardous Waste
Streanms for additional information on these type of sanplers. The
peristaltic punp provides the nost conveni ent nethod of withdrawi ng a
sample froma tank and makes it easy to sanple separate phases.
Instructions for sanpling liquid layers in a tank are:



(1)

(2)

(3)

(4)

(5)
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Wear personal protective equi pnment as specified in the Site
Saf ety and Health Pl an.

Renove the fill pipe cap with use of nonsparking tools.

Determ ne depth of tank and depth of tank contents: Lower a
wooden stick (1" by 1" by 12') coated with water-indicating
paste (e.g., Kolor Kut™ to the bottomof the tank. Record the
fol |l owi ng:

. Di stance fromthe bottomof the tank to the soil surface.
e Total depth of the sludge layer (if this can be
det erm ned by inspection of the stick).
e Total depth of each layer of liquid in the tank.
» \Whether each |l ayer is aqueous or nonagueous.
(Chlorinated solvents are nore dense than water; oil
gasoline, etc. are less dense than water.) |If the water
is on top, the water-indicating paste will not indicate
t he presence of the heavier-than-water organic |ayer.

Col | ect each separate stratified |iquid and/or solid phase for
cheni cal anal ysis.

To collect a sanple using a peristaltic punp:

. Fasten the tubing to the stick (used for neasuring the
depth of the product) at the point fromwhich the sanple
is to be withdrawn.

. Extend the stick into the tank until it reaches the
bott om

. Operate the punp to withdraw the sanple directly into the
sampl e bottle.

e Adjust the stick to withdraw a sanple from anot her depth.

. O her methods of sanple collection are detail ed bel ow.

(a) Weighted Bottle. Carefully renpve cork with a short, sharp
tug on the chain. Allow adequate tinme for the bottle to
fill. Additional guidance may be found in ASTM Standards D
4057 and E 300.

(b) Kemmerer Sanpler. Seat the valve at the base of the
sampler. Lower the sanpler into the tank. Unseat the valve
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(6)

(7)

(8)

(9)

(10)

(11)

at the desired depth. Additional guidance may be found in
EPA/ 540/ P-91/ 005 (SOP #2013) and ASTM Standard D 4136.

Renove the sanpling device fromthe UST.

Transfer the contents into the sanple containers. Preserve as
appropriate. |If only organic phase is being sanpled, no
preservation or cooling is required. Sanples nust be packed and
shi pped as hi gh-1evel sanples.

Fasten the covers finger tight.

Fill out field notebook, sanmple | og sheet, |abels, and chai n-of -
custody fornms (See Chapter 8 for details).

Place in cooler at 4 degrees C. (Follow Chapter 8 for packagi ng
requi rements, use of cans for high-hazard wastes, etc.)

Decont am nate sanpling equi pment as described in Chapter 9 of
t hi s nmanual .

h. Sl udge Sanpling.

(1)

(2)

Sl udge nmay be present at the bottom of the UST. Since storage
of RCRA-regul ated waste is limted to 90 days without a permt,
it is inportant to characterize it early. |If generator

know edge is | acking, sludge analysis should include flashpoint
to deternmine if it meets the RCRA definition for the
characteristic of ignitability and should include TCLP anal yses
for metals or other suspected TCLP constituents. GCenerally,
perform sl udge sanmpling if:

(a) The tank contains no liquid or the Iiquids have been
renmoved

(b) The tank is being renmoved and di sassenbl ed, and di sposa
regul ati ons for the sludge require sanpling/analysis.

(c) Federal, state, and | ocal regulations require sludge
anal ysi s.

Instructions for sanpling sludge:
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Wear personal protective equipnment as required in the Site
Saf ety and Health Pl an.

Use an appropriate nonsparking sanpling device such as a
pol yet hyl ene di pper (ASTM D 5358)or teflon COLI WASA (ASTM D
5495).

| mredi ately transfer sludge fromthe sanpling device to fil
the pair(s) of bottles required for VOAs. Fill as

conpl etely as possible. Fasten the cover finger tight.
Transfer the remmi nder of the sanple into a stainless stee
m xi ng bow . A stainless steel spoon or trowel may be used
to assist in this step.

Repeat Steps (b) and (d) to obtain the required vol une of
sludge. Refer to the Quality Control (QC) requirements in
Chapter 8. (For some sanples it will be necessary to obtain

at least 48 oz. of sludge.)

Qui ckly remove all nonsludge materials including stones and
vegetation fromthe m xi ng bow .

Conposite (honmogeni ze) the bow contents with a stainless
st eel spoon.

Fill the 8-0z. wide-nmobuth glass bottles at least 3/4 full

Fasten the cover finger tight.

Fill out field notebook, sanple |og sheet, |abels, and
chai n- of - cust ody forns.

Place in cooler at 4 degrees C

Decont am nat e sanpling equi pnent as described in Chapter 9.

QC split/duplicate sanples. Refer to Chapter 8 for split sample
requi renents.



